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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a chemical lap device for a 
semiconductor wafer to reduce the processing allowance of a semiconductor 
wafer and further reduce the occurrence of a swell component and the 
occurrence of a warp. 

SOLUTION: A chemical lap device for a semiconductor wafer comprises a 
casing 1; and upper and lower surface plates 2 and 3 paralleling each other and 
arranged in the casing 1 and having at least opposite surfaces being a grinding 
surface formed of heat resistant resin. An alkaline solution in an amount higher 
than an amount enough to allow immersion of a semiconductor wafer is 
contained in the casing 1. Carriers 4a and 4b to hold the semiconductor wafer 
are moved in a horizontal plane relatively to the upper and lower surface plates 
2 and 3. the upper and under surfaces of the semiconductor wafer are brought 
into contact with the upper and lower surface plates 2 and 3 with a low pressure 
to effect simultaneous polishing. An alkaline solution and a wafer surface are 
reacted to each other, chemical polishing is effected, and since elastic 
deformation of the semiconductor wafer Is low. the occurrence of the swell 
component of the semiconductor wafer and the occurrence of the warp thereof 
are reduced, and the upper and under surface are finished in the same flatness 
as that of the surface plate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is chemical lap equipment of a semiconductor wafer for carrying out chemical polish of both the 
wafer side of the semiconductor wafer which sliced the semi-conductor single crystal rod and was obtained 
simultaneously. Casing, It is mutually prepared in said casing in the state of parallel, and the front face 
which carries out phase opposite at least is the surface plate side formed with heat resistant resin, 
respectively. And while making the relative motion of said top board and said semiconductor wafer of each 
other carry out in the direction along said wafer side to the top board and lower lapping plate which contact 
both the wafer side of said semiconductor wafer in said surface plate side, respectively Have a relative- 
motion means for making the relative motion of said lower lapping plate and said semiconductor wafer of 
each other carry out in the direction which meets said wafer, and said semiconductor wafer and each surface 
plate side are made to be immersed at least in said casing. Chemical lap equipment of the semiconductor 
wafer characterized by supplying the alkaline solution which carried out temperature control. 
[Claim 2] Said semiconductor wafer was held at the carrier equipped with the periphery gear tooth, and, on 
the other hand, said top board and lower lapping plate are equipped with the feed hole, respectively. Said 
relative-motion means The sun gear formed in said feed hole so that it might gear for said periphery gear 
tooth of said carrier. With the ring-Uke inner circumference gearing for being prepared in a way outside said 
top board and a lower lapping plate so that it may gear for said periphery gear tooth of said carrier, and 
making said carrier revolve around the sun and rotate around said sun gear the drive for rotating said sun 
gear and said ring-like inner circumference gearing — since ~ the chemical lap equipment of the 
semiconductor wafer according to claim 1 constituted. 

[Claim 3] Chemical lap equipment of the semiconductor wafer according to claim 1 or 2 with which a loose 
grain or bonded abrasive is prepared in said surface plate side. 

[Claim 4] Chemical lap equipment of a semiconductor wafer given in any 1 term of claim 1 by which many 
slots are established in said surface plate side thru/or claim 3. 

[Claim 5] Chemical lap equipment of a semiconductor wafer given in any 1 term of claim 1 whose 
temperature and concentration of said alkaline solution are 45 degrees C or more and 5% or more, 
respectively thru/or claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chemical lap equipment of the semiconductor wafer 
used in the processing process of a semiconductor wafer. 

[0002] 

[Description of the Prior Art] In the manufacture approach of a semiconductor wafer, the lap (mechanical 
polishing) of the semiconductor wafer which cut the cylinder-like semi-conductor (silicon) single crystal rod 
at the slice process, and was obtained is carried out, and a saw mark etc. is removed. And a damaged layer is 
removed by etching (chemical treatment), and mirror plane processing of this semiconductor wafer is further 
carried out by polishing (mechanical chemical polish). However, in the semiconductor wafer produced 
through the lap process in this way, although the display flatness of that front face is to some extent high, in 
order to have accompanied it by the damaged layer and to remove this damaged layer, it needs to enlarge the 
dirty amount (machining allowance) in etching with about 20-30 micrometers. Consequently, the 
irregularity (display flatness) of the etching side also became large with about 1 micrometer. Furthermore, 
the amount of mirror polishing after etching was also large at about 10-20 micrometers. 
[0003] Then, it is possible to carry out direct grinding of the wafer side after a sHce for raising the display 
flatness of this semiconductor wafer more etc. By the way, it has a grinding cutting edge in a circle, and it 
consists of grinders currently used conventionally so that one side [ every ] grinding of the semiconductor 
wafer laid and fixed by vacuum adsorption may be carried out to a table. For this reason, after carrying out 
grinding of one side of the semiconductor wafer after a slice, even if it carries out grinding of the field of an 
opposite hand fiirther, the saw mark by the slice will remain in the table rear face of a semiconductor wafer. 
And it does in this way and the semiconductor wafer with which grinding of both sides was carried out is 
etched, and fiirther, if the polish (polish) of the one side is carried out, a saw mark will loom. Thus, if it 
replaces with a lap and one side grinding is performed, the saw mark in a slice is thoroughly unremovable 
fi-om a wafer firont face. Thus, instead of [ of a lap ] cannot be performed in one side grinding. 
[0004] Then, double-sided simultaneous lap poUsh is performed. It is not putting datum level for processing 
it on an ingredient (semiconductor wafer) side as a description of a double-sided simultaneous lap. The 
datum level of a lap may consist of virtual sides [ activity / side / by the side of equipment / surface plate ] 
(effective operating surface). However, it is influenced by the rigidity of an ingredient, the model which 
carried out the front face of the shape of surface type of a semiconductor wafer in the sign curve ~ using ~ 
each result ~ inquiring . As shown in drawing 8 (a), as for the front face of the sliced semiconductor wafer, 
irregularity exists, respectively, and this irregularity consists of the "thickness component" and the "external 
waviness component", as shown in drawing 8 (b) and drawing 8 (c). In addition, the external waviness 
component was used as the intermediate cable on the rear face of a wafer table. If the semiconductor wafer 
of diawing 8 (b) is processed from one side and thickness is made into homogeneity (refer to drawing 8 (d- 
1)), as shown in drawing 8 (d-2), the front face which imitated the concavo-convex field by the side of non- 
processed will be made (rear- face imprint), moreover, since a semiconductor wafer is an elastic body 
although it is processed from both sides of a thick part (refer to drawing 8 (e-2)) and the irregularity of a 
thickness component is removed when both sides of a semiconductor wafer are pressurized and 
simultaneous processing is carried out from both sides (refer to drawing 8 (e-1)), when a processing pressure 
is opened after processing, it is shown in drawing 8 (e-3) — as — a wave — a component will remain. 
[0005] Here, sequential explanation is given about conventional lap equipment and the outline of chemical 
etching. 



(lap equipment) Wrapping (lapping) is a process for deleting the concavo-convex layer on the front face of a 
wafer produced mainly by slicing, and raising surface display flatness and the parallelism of a wafer. The 
sliced semiconductor wafer is placed between the top made of the cast iron each other maintained at parallel, 
and a bottom lap surface plate. Usually, an alumina abrasive grain solution is slushed between a lap surface 
plate and a semiconductor wafer, and you rotate, and make it print each other under application of pressure, 
it is alike, and wafer both sides are processed more mechanically. 

[0006] (chemical etching) The silicon wafer which passed through block cutting, outer-diameter grinding, 
slicing, and the machining process of wrapping has the damage layer, i.e., a damaged layer, on the front 
face. Since crystal defects, such as a slip rearrangement, are induced, or a damaged layer reduces the 
mechanical strength of a wafer in a device manufacture process and has an adverse effect on electrical 
characteristics, it must remove thoroughly. The damaged layer introduced into the silicon wafer in the 
machining process is thoroughly removed by chemical etching. Like [ **** ], although the main object of 
chemical etching is clearance of a damaged layer, it also has the object of precision control of wafer 
thickness. 

[0007] Si which is the acid etching (acid etching) liquid by 3 ****** to which the typical etching reagent 
(etchant: etchant) of the above-mentioned chemical etching diluted the mixed acid of fluoric acid (HF) and a 
nitric acid (HN03) with water (H20) or an acetic acid (CH3C OOH) sleeps together by two steps (a) shown 
below and (b). 

(a) Oxidation of Si by the nitric acid : dissolution clearance Si02+6HF->H2SiF6+2H2of Si02 by 
Si+4HN03->Si02+4N02+2H20 (b) fluoric acid O [0008] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional technique, there 
is troubles [ many ] (1) - (6) which is described below. 

(1) In order to slice a cylinder-like semiconducting crystal rod, to cut down a semiconductor wafer and to 
remove the surface damage layer at the time of the slice, perform the lap which used the abrasive grain of 
extent of 13 micrometers of average particles. After lap processing, a damage layer will leave an about 7-12- 
micrometer damage layer. Furthermore, it is necessary to remove this processing layer at the following 
etching process for this damage layer. By this etching, since the damage layer is deep, it must not become a 
smooth field but a machining allowance must be removed deeply (damage depth (10 micrometers) + a wave 
reduction processing depth (20 micrometers)). 

[0009] (2) Since the equipment of each ** was performing wrapping and etching, respectively, while cost 
increases, take a long time to complete both random access PPI INGU and etching, and the productivity of a 
semiconductor wafer is low. 

(3) Since it is application-of-pressure crushing machining by the abrasive grain, the residual of a processing 
damage is remarkable and must enlarge the machining allowance by etching mentioned later with about 20- 
40 micrometers. 

(4) As mentioned above, since the lap of those both sides is carried out where a semiconductor wafer is 
pressurized, it is processed from a thick part and the irregularity of a thickness component is removed, but 
since elastic deformation of the semiconductor wafer is temporarily carried out according to the processing 
pressure at this time, if a processing pressure is opened after processing, an extemal waviness component 
will remain. 

(5) About the camber of a semiconductor wafer, even if camber is in the semiconductor wafer after cutting, 
a semiconductor wafer becomes a flat surface between parallel surface plates also by the small processing 
pressure. If this fixed processing pressure is set to Fc and it will wrap in the state of 0<F<Fc, as shown in 
drawing 7 (b), for application of pressure, a pattern will change and, also even in after wrapping, camber 
will remain. The general processing pressme F is larger than Fc. In F>=Fc, as shown in drawing 7 (c), it 
becomes thin while the semiconductor wafer had held the pattern. That is, it is difficult to correct 
deformation of the wafer which makes representation the camber produced in slicing in activation by 
wrapping, etching after it, or polishing. 

(6) Since lap liquid has adhered to the semiconductor wafer behind a lap, while the cleaning for the 
clearance also takes time and effort, the load concerning the semiconductor wafer by cleaning is large. 
Moreover, abolition processing of condensation, precipitation, compression, etc. of lap liquid takes cost. 
[0010] By chemical polish, a comprehensive machining allowance is small, and ends, and this invention 
aims at offering the chemical lap equipment of a semiconductor wafer which can mitigate an extemal 
waviness component and can finish latter polishing easily fiirther while it is made in view of the trouble 



which the above-mentioned conventional technique has and aims at reduction of equipment cost, and 
improvement in productivity. 

[OOU] . ^ ^. . . 

[Means for Solving the Problem] This invention for attaining the above-mentioned object is chemical lap 
equipment of a semiconductor wafer for carrying out chemical poUsh of both the wafer side of the 
semiconductor wafer which sliced the semi-conductor single crystal rod and was obtained simultaneously. 
Casing, It is mutually prepared in said casing in the state of parallel, and the front face which cames out 
phase opposite at least is the surface plate side formed with heat resistant resin, respectively. And while 
making the relative motion of said top board and said semiconductor wafer of each other carry out m the 
direction along said wafer side to the top board and lower lapping plate which contact both the wafer side of 
said semiconductor wafer in said surface plate side, respectively Have a relative-motion means for raaking 
the relative motion of said lower lapping plate and said semiconductor wafer of each other carry out m the 
direction which meets said wafer, and said semiconductor wafer and each surface plate side are made to be 
immersed at least in said casing. It is characterized by supplying the alkaline solution by which temperature 
control was carried out. 

[0012] Said semiconductor wafer was held at the carrier equipped with the penphery gear tooth, and, on the 
other hand, said top board and lower lapping plate are equipped with the feed hole, respectively. Moreover, 
said relative-motion means The sun gear formed in said feed hole so that it might gear for said periphery 
gear tooth of said carrier. With the ring-like inner circumference gearing for being prepared in a way outside 
said top board and a lower lapping plate so that it may gear for said periphery gear tooth of said earner, and 
making said carrier revolve around the sun and rotate around said sun gear the drive for rotating said sun 
gear and said ring-like inner circumference gearing ~ since ~ it is constituted. 

[0013] Furthermore, many slots shall be established in that by which a loose grain or bonded abrasive is 
prepared in said surface plate side, and said surface plate side. And it is desirable that the temperature and 
concentration of said alkaline solution are 45 degrees C or more and 5% or more, respectively. 
[0014] Hereafter, an operation of this invention is explained. In invention according to claim 1, an alkaline 
solution and both the wafer side react, chemical polish of the semiconductor wafer is carried out, and a 
resultant is generated. Under the present circumstances, grinding of both the wafer side of a semiconductor 
wafer is carried out by the small processing pressure by the up-and-down surface plate, a micro damage is 
given to the heights of both the wafer side, and said chemical poUsh is promoted. By making chemical 
polish into a subject, a processing pressure is small, and ends and, thereby, its processing damage layer 
decreases (non-damage or little shallow damage). Thus, since it is made to only contact under a small 
processing pressure as a top board and a lower lapping plate are contacted to both the wafer side of a 
semiconductor wafer, a wave and camber are mitigated. Moreover, if the case where the processing pressure 
between a lap surface plate and a wafer is small to infinity is supposed, as shown in drawing? (a), the 
camber of a semiconductor wafer will be lost and both the wafer side will approach display flatness 
equivalent to a surface plate side. Moreover, since elastic deformation with a temporary semiconductor 
wafer is small (it cannot be said that it does not deform at all according to an operation of gravity), the 
component of a wave also becomes small. 

[0015] Like invention according to claim 2, both the wafer side of this semiconductor wafer can be ground 
to homogeneity by making the carrier holding a semiconductor wafer rotate and revolve around the sun with 
the easy relative-motion means of a configuration of consisting of a sim gear, a ring-Uke gearing (internal 
gearing), etc. Moreover, grant of said micro damage is promoted like invention according to claim 3 by 
preparing bonded abrasive or a loose grain in the surface plate side (a top board being an underside and a 
lower lapping plate being a top face) of each svirface plate. Furthermore, like invention according to claim 4, 
by establishing a slot in each surface plate side of a top and a lower lapping plate, and establishing a slot in 
the shape for example, of a grid, or a radial, it moves in the inside of the alkaline solution fang fiirrow of 
both the wafer side of a semiconductor wafer, the permutation (permutation of a resuUant) of an alkaline 
solution is promoted continuously, and chemical polish speeds up. And like invention according to claim 5, 
by making the temperature and concentration of an alkaline solution into 45 degrees C or more and 5% or 
more, respectively, it can speed up [ of chemical polish ] so that this invention may become useful enough 
on industry. 
[0016] 

[Embodiment of the Invention] Next, the example of 1 operation gestalt of this invention is explained with 



reference to a drawing. Drawing 1 is drawing which set drawing of longitudinal section of the example of 1 
operation gestalt of the chemical lap equipment of the semiconductor wafer of this invention, and drawing 2 
in the outline top view (plan) of the example of 1 operation gestalt of the chemical lap equipment of the 
semiconductor wafer of this invention, set drawing 3 for this example of an operation gestalt, and expanded 
the carrier and semiconductor wafer between a top and a lower lapping plate. 

[0017] As shown in drawing 1 and drawing 2 , the sign 1 shows closed-end cylinder-like casing (body of 
equipment), and the outsole side of this casing 1 is equipped with the leg 23. Casing 1 can be placed in the 
level condition on the level surface through the leg 23. The Ud (motor base covering) 15 is formed in casing 
1 free [ closing motion ]. that is, the brackets 30a and 30b of a couple fix to the end side periphery of casing 
1 ~ having - **** - the brackets 30a and 30b of this couple — the top-cover supporter 18 by the side of the 
end of a lid 15 ~ a pivot 19 - minding - rotation ~ being free (referring to drawing 1 Nakaya mark A) ~ it 
is supported. Moreover, the other end side of a lid 15 is equipped with the handle (grip handle) 16. From the 
condition of drawing 1 , by raising a handle 16, a hd 15 can be rotated focusing on a pivot 19 (refer to 
arrow-head A), and upper bed opening of casing 1 can be opened. 

[0018] The disc-like lower lapping plate base member 10 which has a main hole is carried in the inner base 
of casing 1. On this lower lapping plate base member 10, the disc-like lower lapping plate 3 which has main 
hole 3a is carried. Two or more pin members 20a and 20b protrude on the base of casing 1 in one, and these 
pin members 20a and 20b penetrated the lower lapping plate base member 10, have fitted into the hole of the 
underside of a lower lapping plate 3, and, thereby, do not carry out the location gap of the lower lapping 
plate base member 10 and the lower lapping plate 3 horizontally. The top board 2 which has feed-hole 2a 
above said lower lapping plate 3 is formed in a lower lapping plate 3 and parallel. 

[0019] The 1st drive motor 1 1 is being fixed to the top face of said lid 15 through the bracket 21, and the 
actuation pin 8 is being fixed to the same axle in one by revolving-shaft (output shaft) 1 la prolonged under 
this 1st drive motor 11. The sun gear 7 mentioned later is engaging with the soffit of the actuation pin 8 
through the engagement pin 22 in the hoop direction. This engagement pin 22 penetrates the soffit section of 
the actuation pin 8, and is supported. The sxm-gear support shaft 5 protrudes in the center of an inner pars 
basilaris ossis occipitalis of casing 1 , and it fits into this sun-gear support shaft 5 free [ a revolution of a sun 
gear 7 ], and is supported. This sun gear 7 equips that periphery with periphery gear-tooth 7a, and the 
periphery gear teeth 33a, 33b, and 33c of the wafer carriers 4a, 4b, and 4c of plurality (this example three) 
mentioned later have geared to this periphery gear-tooth 7a. 

[0020] If a top cover 15 is closed from the condition which said top cover 15 opened, the engagement pin 22 
of said actuation pin 8 will enter into engagement slot 7b of a sun gear 7. And by driving the 1st drive motor 
1 1, the actuation pin 8 can rotate to the circumference of the axis, and a sun gear 7 can be rotated through 
said engagement pin 22. Thereby, said three wafer carriers 4a, 4b, and 4c can be made to rotate (refer to 
arrow heads Y and Z and W among drawing 2 ). In addition, the sign 6 shows the O ring in which the sun- 
gear support shaft 5 was inserted, and this O ring 6 has prevented that the alkaline solution mentioned later 
invades into the inner skin of a sun gear 7. 

[0021] In casing 1, the ring-like inner circumference gearing (internal gearing) 9 is formed free [ a 
revolution ], and, as for this intemal gearing 9, periphery gear-tooth 9b and inner circumference gear-tooth 
9a are formed throughout that periphery whole region and inner circimiference, respectively. To said 
intemal gearing*s 9 inner circumference gear-tooth 9a, three wafer carriers 4a, 4b, and 4c mentioned later 
have got into gear. Thereby, (referring to the arrow-head X among drawing 2 ) and the wafer carriers 4a, 4b, 
and 4c can be made to revolve around the sun and rotate around a sun gear 7 by rotating the intemal gearing 
9 to the circumference of the medial axis. As a result, the wafer carriers 4a, 4b, and 4c exercise, drawing a 
planet orbit on the surroundings of a sun gear 7. Thus, semiconductor wafers 32a, 32b, and 32c exercise 
relatively in the level surface to a top board 2 and a lower lapping plate 3. The relative-motion means is 
constituted by the 1st and 2nd drive motors 1 1 and 25, the sun gear 7, the sun-gear support shaft 5, and the 
ring-like gearing 9 grade so that clearly from the above-mentioned explanation. In addition, you may make 
it the configuration to which relative motion of a top board 2 and the lower lapping plate 3 is carried out 
synchronously not only to that to which relative motion of wafer carriers 4a, 4b, and 4c like this example is 
carried out to a top board 2 and a lower lapping plate 3 but to the wafer carriers 4a, 4b, and 4c placed in a 
fixed position. 

[0022] Said top board 2 has feed-hole 2a like a lower lapping plate 3, in the top face of a top board 2, 
regular intervals are set [ disc-like ] about the support device of this top board 2 in that hoop direction, and 



the end of two or more balance shafts (this example 3) 12a, 12b. and 12c is bemg fixed These balance 
shafts 12a, 12b, and 12c have penetrated the top cover 15 free [ migration m the vertical direction ]. It 
applies to the soffit section from the upper bed, and the thread part is formed m the penphery of each 
balance shafts 12a, 12b, and 12c, respectively. The balance adjusting nuts 13a. 13b. and 13c are screwed m 
the thread part of each balance shafts 12a. 12b, and 12c, respectively. Moreover, the bailee coi ^i sprmg 
14a and 14b (one balance coiled spring is un-iUustrating) is inserted in each balance shafts 12a. 12b. 
12c A top board 2 can be held according to the elastic force of each balance coiled sprmg 14a and 14b. And 
while being able to make a top board 2 into a level condition certainly by adjusting the amount of bell and 
spigots of each balance adjusting nuts 13a. 13b. and 13c. a pressure can be adjusted accordmg to spacmg of 
a top board 2 and a lower lapping plate 3. ,^ r i„ti^r. i 

[0023] In said internal gearing's 9 periphery gear-tooth 9b. the gearmg 27 prepared free [ a revolution ] 
meshes so that the flank of casing 1 may be penetrated, and revolution actuation of this geanng 27 is earned 
out bv the 2nd drive motor 25 fixed to the bracket 24 which protruded on the leg 23 of casmg 1 . The sign 26 
shows the revolving shaft (output shaft) of the 2nd drive motor 25. The internal gearmg 9 can be rotated and 
each wafer carriers 4a. 4b, and 4c can be made to revolve around the sun and rotate by such configuration. 
In addition the sign 28 shows the seal member, in order to carry out the seal of the penetration section of 
said gearing 27 of casing 1. In said casing 1. the alkaline solution (for example, a potassium-hydroxide 
wate7 solution, a sodium-hydroxide water solution) is held (the sign 29 m drawing^ shows the oil level of 
this solution) Since the temperature of an alkaline solution is an elevated temperature in this example, even 
if there are few tops and lower lapping plates 2 and 3 so that it may mention later, thermal resistance aiid 
alkaU-proof resin are used for the surface plate side, and, thereby, the life of a top and lower lapping plates 2 
and 3 is long As for the temperature and concentration of this alkaline solution, it is desirable respectively 
that they are 45 degrees C or more and 5% or more because of the acceleration of chemical polish 
mentioned especially later. In order to hold the temperature of an alkaUne solution certainly at 45 degrees C 
or more it is desirable to form and carry out temperature control of the heater (un-iUustrating) into casmg 1, 
and to stir with an agitator further. In order to discharge this alkaline solution easily after a chenaical lap, the 
wastewater hose coupling 17 is thrust into the pars basilaris ossis occipitaUs of casmg 1 The exhaust hose 
which is not illustrated at the end of this wastewater hose coupling 17 is connected, and the alkaline solution 
in casing 1 can be discharged for the bulb prepared in this exhaust hose through said wastewater hose 
coupling 17 and exhaust hose by open Lycium chinense. Moreover, an alkaline solution can also be supplied 
in casing 1 through an exhaust hose and the wastewater hose coupling 17. 

r0024] As shown in drawing 2 , the periphery gear teeth 33a, 33b, and 33c are formed in the wafer earners 
4a 4b and 4c at the periphery, respectively, and the wafer hold holes 31a, 31b, and 31c are formed m the 
abbreviation core, respectively. The wafer hold holes 31a, 31b, and 3 Ic of each wafer earners 4a, 4b and 4c 
are loaded with semiconductor wafers 32a, 32b. and 32c, respectively. In addition, the tiuckness of the wafer 
carriers 4a 4b, and 4c is thin a little from the thickness of semiconductor wafers 32a, 32b, and 32c. 
r00251 As shown in drawing 3 thru/or drawing 5 , the part (surface plate sides 34 and 35) a top lower 
lapping plates 2 and 3 carry out [ the part ] phase opposite at least is fonned by the heatproof and alkah- 
proof resin That is, the plate (un-iUustrating) of a heatproof and alkali-proof resm is stuck on the underside 
of a top board 2, and the top face of a lower lapping plate 3 free [ exchange ], for example The abrasive 
grain (bonded abrasive or loose grain) is prepared in the surface plate sides (grindmg side) 34 and 35 of the 
ibove-mentioned top board 2 and a lower lapping plate 3 at homogeneity. Moreover, as shown m dra^^ 
and drawing 6 (a), many slots 38 on the book are fonned in the grinding sides 34 and 35 of a top board 2 
and a lower lapping plate 3 in the shape of a grid. The width of face B and the pitch P of this slot 38 are 3- 
10mm and about 6-30mm, respectively. Moreover, as it replaces with the formation gestalt of the slot 38 ot 
the shape of this grid and is shown in drawing 6 (b), the gestalt which fonned many slots 40 and 39 m the 
direction of a path and the circumferencial direction is sufficient. 

100261 Next the operation of the chemical lap equipment of a semiconductor wafer and actuation which 
were mentioned above are explained with reference to a drawing. First, after the top cover 15 has opened, 
the wafer carriers 4a, 4b, and 4c which held semiconductor wafers 32a. 32b. and 32c, respectively are 
arranged on a lower lapping plate 3 so that it may gear with a sun gear 7 and the internal gearing 9. as shown 
in drawing 2 . In addition, these semiconductor wafers 32a, 32b. and 32c slice a semi-conductor single 
crystal rod, and are obtained. An alkaline solution is supplied in casing 1. Although the amount of supply ot 
this alkaUne solution has the desirable amount which is immersed in a top board 2 and a lower lapping plate 



3, and holds those temperature to regularity (for example, 60 degrees C or about 80 degrees C), it is 
indispensable that it is more than the amount immersed at least in said semiconductor wafers 32a, 32b, and 
32c and each surface plate sides 34 and 35. And it is desirable to carry out temperature control of the 
alkaline solution at said heater, or to stir. Here, the grinding side (surface plate side) 34 of the top board 2 
supported by this top cover 15 is contacted to each semiconductor wafers 32a, 32b, and 32c by closing a top 
cover 15. The contact pressure at this time (processing pressure) is fully smaller than the processing pressure 
force (for example, about two 1 70 g/cm) by the conventional mechanical polish, and is 5 which does not 
press and extend semiconductor wafers 32a, 32b, and 32c - about two 50 g/cm magnitude. That is, as shown 
in drawing 4 , the grinding sides 34 and 35 of a top board 2 and a lower lapping plate 3 are extent near a no- 
load in contact with the heights 41 of both the wafer sides 36 and 37 of semiconductor wafers 32a, 32b, and 
32c. 

[0027] Here, the 1st and 2nd drive motors 1 1 and 27 are driven, respectively, and relative motion of each 
semiconductor wafers 32a, 32b, and 32c is carried out in the level surface to a top board 2 and a lower 
lapping plate 3, respectively by making each wafer carriers 4a, 4b, and 4c rotate and revolve around the sun, 
respectively. In addition, in this example, the revolution rate of the wafer carriers 4a, 4b, and 4c is so 
desirable that it is large, in order to remove efficiently the hydrogen generated at the following reaction 
formulae from semiconductor wafers 32a, 32b, and 32c. In this example, since it is the gestalt with which 
one semiconductor wafer 32a, 32b, 32c, and 32d was held at a time at the wafer carriers 4a, 4b, and 4c 
Although the importance of rotation of the wafer carriers 4a, 4b, and 4c is low, by the thing of the gestalt 
held two or more sheets, respectively, a semiconductor wafer on the wafer carriers 4a, 4b, and 4c A 
revolution rate is the direction of reverse and, as for the rotating velocity of the wafer carriers 4a, 4b, and 4c, 
it is desirable to double with the magnitude of the same value as a revolution rate. 

[0028] Thereby, the following phenomena arise. That is, the front face of each semiconductor wafers 32a, 
32b, and 32c reacts with alkalinity, and chemical polishing is performed. Chemical etching advances by the 
following reaction formulae, and a specific silicate (resultant) and hydrogen are generated. 
Reaction formula :Si+2NaOH+H20->Na2Si03+2H 2 2Na2Si03+H20->(<-) Na2Si205+2NaOH 
(hydrolysis) 

With this operation gestalt, since the temperature and concentration of an alkaline solution are 45 degrees C 
or more and 5% or more, the above-mentioned chemical polishing advances at 0.5-4.0 or more micro/min of 
rates, and a problem does not produce it at all for productivity on industry. On the other hand, at 
conventional 40 degrees C or less and 5% or less, progress of chemical etching is slow and inferior to 
productivity. Moreover, grinding of the heights 41 of both the wafer sides 36 and 37 of each semiconductor 
wafers 32a, 32b, and 32c is carried out by a top board 2 and the lower lapping plate 3, the micro damage D 
is given, an alkaline solution permeates from the part of this damage D, and said chemical polishing 
advances ftirther. During chemical polish, in order to set a processing pressure constant, the amount of bell 
and spigots of each balance adjusting nuts 13, 13b, and 13c of the support device of a top board 2 is 
adjusted. In addition, a surface plate is not used for reference but a polish rate is as slow as 5 or less 
micro/min by chemical etching by the etching tub. In addition, drawing 9 is an example of the experimental 
result which shows the rate (axis of ordinate) of chemical polishing to the temperature of the alkaline 
solution of an axis of abscissa, when the concentration of an alkaline solution is 6%. Furthermore, since 
chemical polish is made into a subject and simultaneous grinding of the wafer sides 36 and 37 is carried out 
by the low processing pressure by the top and lower lapping plates 2 and 3, while neither camber nor a wave 
occurs, the semiconductor wafer of high display flatness is obtained. Moreover, since a processing pressure 
ends small as compared with the conventional application-of-pressure crushing machining, a processing 
damage layer becomes small and the damage layer of both the wafer side is made very small with about 0-2 
micrometers as a result compared with conventional 10 micrometers. 

[0029] Since the processing pressure according to a top board 2 and a lower lapping plate 3 at this example 
of an operation gestalt is small, the life of a top board 2 and a lower lapping plate 3 is long. Moreover, since 
an abrasive grain (bonded abrasive or loose grain) can be prepared in the surface plate sides 34 and 35 of a 
top and lower lapping plates 2 and 3, said micro damage can be effectively given to each semiconductor 
wafers 32a, 32b, and 32c. Furthermore, the permutation of the alkaline solution of both the wafer sides 36 
and 37 can be promoted through this slot 38 by carrying out actual formation of many slots 38 to the surface 
plate sides 34 and 35, and the resultant generated by said reaction formula can be effectively eliminated 
from both the wafer sides 36 and 37. And although the alkaline solution has adhered to the semiconductor 



wafers 32a 32b and 32c which carried out the chemical lap as mentioned above, since lap liquid is not used 
Se before wW e being able to carry out backwashing by water (cleaning) easily for example wifl, a 
su^^S: wave, the burden to thTimiconductor wafei. 32a, 32b. -"^c by cle^ng^^^^ 

^^»tr^:rrc:tLz^^^^^^^^ 

antipollution measure processing IS easy. . ^ , t> ciok o«h ^9r whirh ended 

[00301 the above - although flattening of the semiconductor wafers 32a, 32b, and 32c which ended 
KEMIKARUETCHI f like ] is carried out in micro, in order to secure macro-surface smoothness, it is 
^cfs^oSrfonn mirro -poUshing processing in the latter part Since the condition near a n^rror Pl^f 
crbe^ade to the wafer sides 36 and 37 with a chemical lap at high degree of accuracy, mnror-pohshing 
nrocessine of said latter part can be easily substituted for this mvention. ^ . , • „ „f 

[00^1] S^^^ lap equipment, since it being difficult to hold the --hamcd pre^^^^ of 

L siiface olate side only by making the lap surface plate of cast-iron quality into an elevated temperature 
l^TSrJ^Tss Si surface plate side are weak in heatproof, a life becomes short. On the other hand, if 
Slemlafp^h hke this invention is a subject, even if a processing pressure is low, it can be managed by it, 
and it is long. [ of the life of a top and a lower lappmg plate ] 

rSfertofthe Invention] Since this invention is constituted as it was explained above, it does so 
LSvenlSS rh^dicated below. When invention according to claim 1 performs a lap and chemica 
S^wTon" equ^^^^^^ reduction of equipment cost and improvement in productivity can be aimed at. 
Ceover whfle I processhig damage layer becomes small by making chemical polish mto a subject and 
^^Tng ouTs^^^^ poUsh of both sides of a semiconductor wafer by the small processmg pressure, 

SachiSlowance of both the wafer side can be lessened extremely. Furthermore, it surges to a 
femkrndS wafer and a component and camber are mitigated. Invention according to claim 2 can ^d 
bo" the wafer side of this semiconductor wafer to homogeneity by making a sermconductor wafer r^^^^^^ 
a^d^revolve around the sun by adopting the easy relative-motion means of a configuration of '^^"s^^g of 
^ers a sun gear, a ring-like imier circumference gearing, eto. [ effectiveness / above-mentioned When 
hwention according to claim 3 prepares bonded abrasive or a loose gram m the surface plate side (a top 
3 iranTderside and a lower lapping plate is a top face) of a top and a lower ^-V^^^^^^lZT^ 
micro damage is promoted. In case invention according to claim 4 gives said micro damage to both the 
wSer slXby estSng a slot in the surface plate side of a top and a lower lapping plato at the shape of a 
^fa^fa radSX permutation of the alkaline solution of both the wafer side is promoted continuously 
^d aThemical reaction (chemical poUshing) is rash in it. By making the '^-^^^^^'^'^-'^^^^^^^^^ °' 
an alkaline solution into 45 degrees C or more and 5% or more, respectively, chemical pohshing is 
^JorlioteTM^^^^^^ to claim 5 can make this invention usefixl enough on mdustry. 
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SSitcESTS. «t*i. C©4i^^*■i;x-7^3 2a. 
3 2 b, 3 2ct3:^|i^«^ig^<?*X7-CXUrff6n 

TS5i3«rS!SL-C. *n6©iag«r-S (m«6 0 

i&< i€>B!iiB*^(*'?x-''''3 2 a. 3 2 b, 3 2c*i 
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SI 5«:B1t;.5CiK:J:i3. C©±S 1 5 (C^t^^tifc 

±^zomm(m&m) 34*. 

3 2 a, 3 2 b. 3 2 c {CgM^ifS. C©i#©SSi 
JI (mE) ». «e*©ISMS^J5)Fg«cj:SJniIII;^ (Wl* 

jgjSSC: S i +2NaOH + H.O— Na, S i 0, + 2H. 

2 Na, S i 0, + H,0— (<-) Na,Si,0, + 2NaOH 
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0. 5-4. 0 M/m i nJ^<±t?jttf L/. j^aifCtit,^ 

O'CWT. 5%fe<T-e«^r5*;Ux-y 9^>y©iiffW3i 
<. 4Stt«C^-5. ifc. S*^ft'>x-^>3 2 a, 3 
2 b, 3 2 cWM'i'x— >'^ffi3 6. 3 7®Og|34 1Ai± 
^2te<fccrfr^3{C.J:0WBiJ3n-CS i'Di^j:^*'^- 

yD*i#^?.n. c©^^-£;'n©siJ^)'jCpeirji/*'Jl4 40 
fg®*W or Htrie<b^w^A« s 6(c jitf t-^„ -5^ s * 
^wetffc. *nxji4— ^t-rsfc&tc. ±^2©3t 
mmm(o&.'<^>^ms-f- ^ns, i3b. i3c© 

X. V g=■>^^^f-c©■^ 5 ^jux ^ 9^>^-c(j, ©f^iiS;!>« 

5 M/m i nJ[yTiiil'». i^Cte. @9W. TJl'tfV&m 
«©ffie*i6%©Ji^K:fcl>-C. mtt©T-'l'*i;ttS?K 
©iaS(c?tT-5.fb^^Wg©3fi ^TTFTSIiUSm 
©— WT*.?,. 3 6fC. -5-S*;Wlg4i»<!:L/. -Jx 
— '>a3 6. 3 7*±-T^2. 3{Cj:D<IBnlff-C so 



X— ';74 a. 4 b, 4c©g^EaS{i. 4>! 

[0 02 8] Ctl(CJ:i3. &.T<omSl*i^O^. rtafi 
^^^.5i-y\3 2a. 32b. 3 2 c©^ffl*s 

lSf¥fiS©*«l#'>x-/^Aif#e>n5. 

©^JHK^tS«*IP: i ttl2 L/T . ftmi*^/!^ S < ifftr© 

/NMW^^-S^MfS. Sfefe©! 0 Mmtit'^r. 0 — 2 

[002 9] *llitJfJ.?ie^-C{i. ±SM2 4s J;0"TS^ 
3«:j:5JDXBE3!i«/jN$t»©-C. ±^^2*J.fcOT^3 
©#^3WSt». Sfc. ±-T^S2. 3©SS®34, 

-C&^>©T?, #^ft■:;x-/^3 2 a, 3 2 b, 32c 

s. ^!E®3 4. 3 5icm3 s^^w^Bnnr 

^CitcJrO. C©?t3 8?r/My-CM•i'x->'^ffi3 6. 
3 7 ©T^UX; >;t4;KfR©gft41Sjtl/. WIBSJC^tcJ: 
O^^OfcSJSSfefiS®!*. M'?x->'>H3B. 3 7j!p6 

5ai^e<3«cg»-rsci*5-c^4. -e-ur. ±fe©<i:^K: 

-^5*;W7f 7■l,fc^^«^*■?x-/^3 2 a. 3 2 b. 3 



(7) nmW-B-l 744 1 8 

11 12 

i;-^>yK:.t€»¥2gft'^x-"-'N3 2 a. 32b. 32 [H3 ] *:|e^JI5aiCd^fclir . ± • TSSH^+i- V 

-v'>^l 7&^6Sfffi-r-5^^i. m^&i7H^^'-7.<D^^)i^:f [114 ] *l£f&Jf$PJCT^fct>T. ± - TSMi^Jii*^ 

^gKcitCct'D. gf/K-r-S. St&^^^B5«. Na.S x-^^:&i^^'rSgPiytKffiS"C*^. 

[0 0 3 0] ±f£J:'^3^^5?!7;l/Xe;^^|i^Tb/c*zi [1116} :i^mS^BP^^(^i6l'f^. ± • T/eMcDSMH^ 

ft»^*--^N3 2a. 3 2 b. 3 2 c« ^ ^^nffjtctJ^iS 10 ^j^fSriS. 



[0 03 1 ] 5^*5. fi£*cD5 y y'^Mi(iCi6l>X . fti^ti 












[??-^(DSiBJ] 








D 










1 








20 


2 










2 a, 


3 a 




[0032] 




3 










4a. 


4 b. 4 c 








5 






1 ^ia*gCD^?gti. 1 oo^gcc J: ^ rf^^xy- 




6 






^5:^;HJFS^ff^ Cited: 0. ^gn^^ hofij^fcJ: 




7 










7 a 










7 b 










8 








30 


g 














$n-5o fi5}^2tclB«;©|%i}g^S. ±i2$<SS<Dfi!5. ;js:fi 




ga 










g b 










1 0 










1 1 




micDigsft^-^- 






1 1 a 




HKW (Ui:t^illi) 






1 2 a. 


12 b. 12c 








1 3 a. 


13 b, 13c 








1 4 a, 


1 4 b 






40 


1 5 










1 6 










1 7 










1 8 










1 9 






us^*gcDiag^j:j:xii^?r-en-en4 5 -cjwi. 5 




2 0 a. 


2 0b 








2 1 










2 2 






[SffiCDffi^^cCtSBJ] 




23 






[01] X -^/NO^ S y 




24 








50 


2 5 




m2(D|gi6^-^- 



(8) 



26 
27 
28 

2 9 

3 0 a, 3 0b 



13 




Jf$Pgq^9- 1 744 1 8 
14 

*32a. 32b, 32c ^^Bit^:^-^^ 
33a. 33b. 33c f^Mm 

3 4.35 SMffi (mm) 

3 6. 3 7 O^^-^^M 
3 8,3 9.40 



32c 



[132] 



3IC 




[05] 



3 










B 







34 



35 



33o 



[03] [04] 

140 32a 2 36 2q 34 32b 36 14b D 41 34 D 41 2 41 36 



32a 

(32b,32c) 



(9) 



!NfM¥9- 1 744 1 8 




CHS] 

(c) 



-^^^^^^^3- 

(e-i) (0-2) (8-3) 



#Pa¥9- 1 744 1 8 



m9] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ Sia:WED/SLANTED IMAGES 



UJ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WfflTE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



